Effect of Activation of Peripheral Ion Channel TRPM8 on Gene Expression of Thermosensitive TRP Ion Channels in the Hypothalamus. Comparison with the Effect of Cooling.
Experiments on rats showed that activation of the peripheral ion channel TRPM8 with menthol and rapid cooling (decrease in core temperature by 3°C) led to 1.5-fold activation of the expression of TRPV3 ion channel gene in the posterior hypothalamus, but had no effect on the expression of this gene in the anterior hypothalamus. Neither stimulation of peripheral TRPМ8, nor acute cooling affected the expression of genes for other thermosensitive ion channels (TRPV1, TRPV2, TRPV4, TRPA1, and TRPМ8) in the hypothalamus. Enhanced expression of Trpv3 gene can indicate increased sensitivity of hypothalamic neurons in the range of TRPV3 ion channel functioning (31-39oC). The relationship between the changes in Trpv3 gene expression and the shift of thermoregulatory reaction thresholds is discussed. Our findings attest to the presence of a functional relationship between TRP ion channels of the peripheral nervous system and TRP channels in the central structures of the brain.